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[0014] -hlB^tilM^^S^ftbfc^;^. LCPUFAJ!g«^^m-r^J3iK 

^aB^tH^l^^ibTLCPuFA-PLlri^^t-r5#'a-^-^ (i)^t-. 
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/V'7^-f^W^(Mortierella)Jlx =i=.-xV^^"^-^(Conidiobolus) '7^'^^J>^{ 
Pythium)Mx >'-i'h:7h^(Phytophthora)M. v^U^— i^(Pemcillium)M^ ^yY:^ 
jKy^L— J^(Cladosporium)Kx i=H=i— /k(Mucor) ^'if i^^^i^ (Fusariura) 
^jiV^jVT. (AspergiUus) JR . n — Kh/l^^ (Rhodotorula) M v ^Vh^^ h7 ( 
Entomophthora) JR . :3idf7;^3K^>'v^!^7i^(Echinosporangium)M^ jo<J;tJ^1^7°nl^^ 
=^T(Saprolegnia)«;^)^b3l^R$i^5^^^ce<^^>lS;6^ffiV^^.^^^^i:;iS0^bV\ diO^) 

/lo^^o^l/^ . T/l-t°^ (Mortierella alpina) -efc5:i^:6^J:<90^LV \ 
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y=^:^m. K=Ii^■i^^>'M^ K=ii^hy^^^. K^^i^xh^:!^:/ 

Kai^-<:/i5^:3^^^, ^'=11^-^=3^1^-:^^/^. T'h^^'f-v^^^'^. ^h^n-y-hy^^^ 

[0021] ^fc. ±fBLCPUFA(D^^^4'{C-g-^iL5^^-;^^-fi|^'^(^5-b^ {i^^fi:<thl 

[0022] ±IBLCPUFA-PL^bT. /I^P^^^T^v^/^^^y^^ 7i^:^'7T^i^^U±V 

±IE!;:/^gK^c:feV^T^i. LCPUFA-PLiL-C^^>?fe<i:t>7i^x^7T 

x^^n^mmw3m^i^:isn^Ty^\^^>m<D^^m-ii5mA%^±xh^zt^^ 

0*bv\ ^fc, LCPUFA-PL^LT^^/j;<<^t>7i^>^:7r'^i>/^■fe!;^;65'^*t^/Tv^5 

[0023] *fc. lC;6^^^5y >'J3gK(C{i, LCPUFA-PLti.X''pfj:<th^y^'7T^i:^/^ 

=3y:^*5J;tJ«:<J^^7r^i^/^-fey^;ds-^*tvT*59^ ;6^o, LCPUFAi:bT^i^^.e<i:t>T 

(D:tsy^yT'f-i^^i^±])>(Dm^mmtLx^^^mmfi^m'pi'^i^n^T'7^^^^^ 

[0024] ±fBy^^Jii»{C:JoV ^Tf*. _h|BLCPUFA-PLirbT. il^7fc<^t>>^*:^- y -y/l/ 
>'^;^>5LCPUFAirbT-^^tvTV^5^;^:775^o?/^=Iy^;^s■^^;^^XV^S^^^t)^c, ± 
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[0025] 
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[0028] 
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[0031] 



*nTv ^-5tit)(c, ±x(D^-^:77^i:^/u±]}>(Dm}^mmt\^x^^tihnm^m 
m-r^mm^w:Lu^^t^:Lii^w^h\^x\>-^^o 



^ ^"^.e< ^t>LCPUFA-PL*3 j;U^XCPUFA^«^!fe^^i:U-C'a ?^it»tJ3l»^^-^ 
>?)^LCPUFA(?5iiJ'^;5mm»%i^J^±-CfcSwi!;iW*bV 
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[0033] (I) :^mm {C;6^;6^§];^J|g®do J;tJ«^(DMat^^ 

^mM^m^mntLx. i^cpuFA^m0.^mtvx^tjT^mm (lcpufa-p 

PL) ^^lbW-r^PL^*wxa^^/^<ar^3-^A/-ev^§o 

[0034] irfj:i^h^m^x\±.hv^'v±vm(Dmm^m^\^fcmm^m'imi^m±m 

^^aS)^LCPUFA-PLO#^|&MiLTV^^o l.fc7i^^X. ±fBPL 

[0035] <mw^mm> 

. :^mm tc*5v ^xmmmntfj:^mM:±mm}it. LCPUFA-PL^^Mut^mi^ 

Mo^tie^elia)M^ =i^X-Y:^^7;^(Conidiobolus)fllx :7^5^i>A(Pythium)JS^ y^h^ 

(Phytophthora) JS. -6. (PeniciUium) Jg, iJ^^K;^^!)^— A ( 

Cladosporium) M ^ i^=2^/^(Mucor);^^ ^'ifiJ::!-— A(Fusarium)Ms Tx^^.^P-^/l';?^ 
(Aspergillus) M^ a— Kh/L'^ (Rhodotorula) Ms ^^^h^7h7 (Entomophthora) Jl. 
ai:3f A (Echinosporangium) m. -f-^uU^cz^T (Saprolegnia) JR%^^ 

[0036] tamwMtvxmw^mm^mi^i-^hm^s ±m^ti^i.cpuFA(Dmmi^jt^cfc 
m^^m(D^t:mi^i.xhx\^^u 2m&.±^m.^^t>-^xm^i.xhx\^\ 
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[0037] ±mo:>mM±MM(D^x*h. ^/^T^^i-'ymit. lcpufa^ltt^^K^^^ (a 

A) ^m^mmtvx^t^LCPUFA-PL (AA-PLirBS-r) (D±mm^^ir^®-^w 

^ ^/\^^^=s:.U=7 ' T/i^tl'-f- (Mortierella alpina) ^ ^/l^'T'-Y^l^^ • ^V-f^T^ ( 
Mortierella polycephala) ^ ^/^'■7^-^'^1^7'^=^v'^T (Mortierella exigua) ^ ^A^T'^ 
=^V=7 ' '7^^'t2^^y (Mortierella hygrophila) . ^/l^T^^mU^ • :xni/;^f ^ ( 
Mortierella elongata) 5C:i:;6^'e#5o 

[0038] AA-Pl.(D^Mm^^-t^'^^^y"^=^^'7Wm(DM(DX<0Mi^^^i:'BWtVXi'X. 

0!J;t}i. M. 2Ky-fe-:77'^(M. polycephala) IF06335. M. acT3>';^ftJ^ (M. elongata)! 
FO8570. M. nidrv-i^^T (M. exigua) IF085 71, M. :7^jJ''a:7^^ (M. hygrophila) 
IF05941. M. T/^t;°-^(M. alpina) IF08 568. ATCC16266. ATCC32221x A 
TCC42430. CBS219. 35. CBS224. 37. CBS250. 53. CBS343. 66. CBS 
527. 72. CBS529. 72. CBS608. 70. CBS754. 68^^#tf ^dird^-C^-So 

[0039] ^/c. ^/l'T^:^\^ymm!^^i^AA-PL(D±mm^^T^'m^tL^Xn^ ^^y^ 
^7>v?!^7i=vh^>'^^'^— y-y^(Echinosporangium transversalis)ATCC16960. =i 
=^T^-<;^3!j<7^*-^'ra>?./J^7:=^(Conidiobolus heterosporus)CBS138. 57. i^-^nU 
^=:T • ^4^^;^ (Saprolegnia lapponica) CBS284. 38^^mf^^ti!}^X^^. 

[0040] :Ltih(Dmm-i. i^^h±mni<7)mm^Am^m^m ofo) ^m(DT:^v:^>-'^ 

'l':7"':*/P-f^-r— •^^^'tJ'v^aXAmerican Type Culture Collection, ATCOdoctU^. 
Centrralbureau voor Schimmelcultures (CBS) ^:d>ibipihM ^^i:<X^i~^^t:A^X^ 

-So 

[0041] */c. AA-Fl.(D±m-l^^^ir^^/Uy'^::^Uy^m(Di\k(DmWtVXn. 

^h^^t^m^i^'/l^'-y:d^±^7b^h^m'LtiBWM. ^ni/;{fi5?(M. elongata) SA 
M0219(y'V^;^h^m^&^<mm^si.^-^FERMBP-1239)^mif^:itiiX 

[0042] LCPUFA^bTv^zK^- Y -yy^>^(DGLA) ^It^M^irLT-^tfLC 

PUFA-PL (DGLA-PL^B&i-) (D±mt^^^-i-^W:±^(DX'OMci^^^,i:MWtl. 
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elongata) SAM 1860 (^'y^;^h^^tJl-S-:5< ai^^fe#-^FERMBP-3589) ^ 

[0043] ^fCs LCPUFAi:b-C5:— K^^1t^^^i:bT^tfLCPUFA-PL($— K^-PL 

^^yi'—Z^i!)^±m7!)^h^MLftM^M. T/U^i'-tiM. alpina) SAM2086 (:7'ir-^;=^ 
^^^^^-S^<ll^^^l^#-i■FERMBP-6032)^#^fa^:^;&5-e#^o 

[0044] <mM±MM(Dm^> 

:^mm-m^ JiaZfeUfcLCPUFA-PL^^tSUt^m^i^ (figS^^MM) 
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1/— hi; 
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wo 2005/083101 



12 



PCT/JP2005/003344 



[0052] ±m^mm^s^m(Dmmw-(Dm3n-m^m^^BL'^^ti^h(DXi-tfj:\^^i)K 

i^Us i^m^MMi<iML^XO. 001— 10%O$ilSrt-efetl/fiJ;<. 0. 5—10%(D 

[0053] ■mm^i^hmci^SL&^fvbh(DXi-ifj:<. mm\^xf>tir^mm(Dmmi,^it^cxm 

[0054] J^^cDpH>b#^^PS^$i^S^JO-e}t/<^v^;e)S, — l^^tct^, pH4-io<^iBiai^-e 
h(^Xi-ifi:\^^:dK mmt. 2-30 0 P^<D$5ISi^-efctb^i J:<. 5-20 e ^ofSfflP^ 

[0055] <?ftj3ittytixm> 
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[0057] ^yc. M'MVfcmm-im'mi^(Di^t.XhX\/ ^U. MB^*:^^iJ^^-^:^c^^^ffi^^^b 
[0058] L/c^^^oT. :^B§a{-^-^-SM5t;^&^e:43V^-C^i. IgK^^mit^xm^omfC. 

[0059] xie?ftj3i^*mx@-e{i. ■mm^hmm^^iii-t^:^m^m^m'&^ti^h(DXii 
[0060] ±mumzjz^!±wmtiiti.xi-t^ j^.m^&ti^MK.xmi^'p<^Wj^t:mwi.^ 
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[0062] ^iC^tcov ^xMci^mi^nm-r^t. m^\t. mi^^m.A'^i^^^yhmwjmm 

[0064] _b|Ett{±S^(-J:^ttm^a«s /<:y5^5^-e^fo-ct>J;v^u^^^-e^To■r^>j;v^o 

v±vv^<Dmsio)mM.-^. Mi^(Dm(.i^M-^MA) i^ji^-cxmw^u^. 
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[0066] < PLift ta X@ > 

[0067] r^T% ±mmmm^hPL^i^mir^tii!b(Di^mmt\^xi-tm^m:^^iti^w 

[0069] lM^^W^Wk(O^X^^ m-^. ^^u\z.m^^'^^'k\z.\%. --^1^>^c5<±;t//*fc 
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.4:1—1: 4(DmmP%-^'m^'t^^t:^^X^Bt.\^< .4:1-2: 4<Dgg|S ■vm^'T^ 

[0070] ±fB^4^±ij^s^;lJ:^^4t^^a^i. /^5/^^T^ToTt)J;v^u5g^^^^-e^ToT'bJ;v^o 

[0071] <^(Dij^<DXM> 

[0072] PL**^X^(DA#:6^/^;^^, i->fe:b-^PL^ft|±iXaT*#e>ixfcfePL^)»^-r;5 

^K6i-S^iig0i|T1tliji^n-x'h^7:7^— (TLC) (Cj;oT:PL^)f*MbTV r 
ti/f^PS^$tv5t>0-e«7^ce<. :tiyJ^^r:i-^h^^y7-(—^^ T±h:y-^m^(DMM'S^m 

[0073] <^mmiC7!)^7!)^^v:ymw> 
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FA-PL) ■v'hthi^m^m^^ti^h(D-xri-iti:<. ^A^(D±x(Dv>mm^mif^^t 



[0077] 



-f yi/h— /I-(PI) . *J>^:7T^i^/^i5^y-fen— /V(PG) . fc°i/(CL)^(^i5^^^ 

LPc) . yy^i^;^7T^i//^i^y^(LPS) . yy~4^x^:7;r^~:^/^^^5^y^/v-T^^(LPE) 

. yy^^Nx^^T^iz/W/i/h— /^(LPI). yy^^}^P^7T^i^/^^5^'y^^l3--/V(LPG). ^ 



:7T5^v?v^#<Dyyy^j9i; 



;d5^(f btLSo citLbyi^J3gK(DtfJ-etj. PC. PS. p 



E. PI. /i^^:7T5^v?>-m;asj:i90*LV\ 



^_tT-z:M^'&tr^i-5^^fp«at<^J5gJiS^T'fctLfiJ;<. ^^^;lPS^$tl.5^>(DT- 



oa^ni^hy, 



; Ty (AA) #0:x.x('r3 ^^7^hy^>'^ ; 



df-f-^:/^ (DHA) ;v"^7=I1^v^^>'^;^h^=^i^^y 



CPUFAO^i-et>. T^^KV®? (AA) *5J;t^V:^fc^iK=2i^-^=¥-l^^>'^ (DHA) 7)S 
J;«9^*b<ffiV^^>f^'5o ^tvb<^LCPUFA}S. LCPUFA-PLO^^^^arUTi: 



(-c=c 
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[0078] -hlBLCPUFA-PLiC^^tT^i^J]glte^'t'lz:t^fe5LCPUFA<^fiJ'a'«^ 

m (AA) ^S-^^nrV LCPUFA-PLfC-^^ttSi^JIgJte^cf t&ie)-5A 



fc% w±-cfctt{i#t;i0*bv \ 

[0079] '^-e^iLCPUFA-PL;iSPC-efetl.(i\ ^T<DPC(D«^M^tLT-^*tt'5MJK 
^tfJ{C43tt5AAO^#Wl5M4%J^±T'fe5;i^;dW^U<^40m*%J^>^-bT' 
h^^t:d^XW^l^^\ tfc. LCPUFA-PL;5^TS-e^tl.{is ±TOPS(^=Sfife^^ 
i:UT-^mSi^liE5^^ic*5{tSAA(D-^W^(i5M»%^±T-SbSC^;6W*U 

[0080] 7:^*5, ^^0J(;i^^^^5y>'J3gKle:{i. ■e(DM5t;^?£{-K:b^>-f . LCPUFA-PLi: 

]^X{iy^t}:<thPC^XXJ^PS^^^^-^tlX:i6'0. ;i^o, LCPUFAib-Cii/^;^.e<^'bAA;ei^' 
^*tVTV ^5t>^Dt)^^;}^5>o fcfcl.. :L<D^^fi:, PC-PS^-^^, /6^0, LCPUFAi: 
bTAA^-^tf y^JlgKlC*5V ^Tt*. ^TOPCO^^^^^LT-^^tbSi^JJIJiJ^^ 

^t\^x^-^t\.^m^E}5m^i^^n^AA(D-^^mit.2omM%i^±t^£ox 



[0081] JilSy i^J§IM{e:*5V ^T^i, LCPUFAi:LTDGLA^"^tf PC;5Syi?/ce< ^t"^ 

*tbTV^■r^>J;<. M^X. LCPUFA^bTDGLA^^tfPSt)-^*i^TV^Tt>J:V\ 
fcy^cU Jiiay^llKtC, LCPUFAiLTDGLAtf-^tfPC;6^^^m■rv^ 

^m-^tdfi. ^TOPC(Ott^iii^<J:b-r-^SixSjmj3gfl;5^'f'jc*3ft^DGLA<z)-^ 

W^{i3Sft%iJ>l±^;JeoTV^^o ^fc. ^g^PC(c:;!]P^TLCPUFA^b-rDGLA^ 

-g- t?PS;6S$fe(c:-^^tvTV ^TOPS<D«^Mm^bT-^*ti.5imJ3g 



wo 2005/083101 



19 



PCT/JP2005/003344 



[0082] ±mpc:isxifpS(D±i^f^(Dmw3isxu^mi^mnm(b^^i^m^j:^x\f^?)±iz.^ 

HA(i3%^7^^oTv ^6o AAf4. m?^m(D±mm^^^ti.x^ m^mi^m(^^Wi 
m<Dm.^(Dmmi^tL.xmw£^w\^^ti-t^ti^^htix\^ 

[0084] %^!^m^tVX(DAA<D^m\-^. AA^S^^^^^f^^^^-^^ H 



[0085] — DGLAt>i«^^iafPj3gJiS^(^lS-e$>«9. ^^M^'^m^^.C^'i'^' 
%5g^i:?feoTV^So DGLA^jAA^P^fC. ^JiS^O?5^i!}ti(D|l®]tCifl^UT:j3t) 



[0086] DGLAd^bM^^ttST/n^iJ'i?'* 
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[0087] :L(DXo tC, -^mm i^^^^^^V^mm^. LCPUFA-PL^L-C/i>/^<i:tjPC • PS:^ 

[0088] (II) i^^^^^^mwm.^m^xxf^(Dmj^:i7^ 

mx:h^mmum^M\^x. mwtLX{i^-:^j:<ti:>LcpuFA-PL^^M\^xm. ± 
mmmmt]^x. LcpuFA^m^^mti^x^muM (lcpufaj3ik) v 

i^cpuFA-PL^m^(DLCpjjFAmM\mm^'^fc ^v^mnmrn^ ir^^orv ^ 
[0089] < v>mmmmtucm'^<Di.cpuFA-PL(Dm > 

xm\^^hth^mmmt\.x\-i. hy^'y-ty k (tg) ^;6W*L<ffi v 

[0090] ::^T% l^CPUFA-Pl.^±MV>mm.mmtLfzM^. LCPUFA-PL(7)p«p®'(S 

T^^m^mmLrcw&Lm:m^^:ib-^^x^^(D\z.n\^x. ^^ut'Lxwm't^m 
^tcf*. i^cpvFA-p^(D^mmtmu^mf^m,\^{^^^, A^eutcf*, tfrfaw 

^bTM5i$tbS^{cfi. ®iiX$tbfcyy^y>'J3gK;^»^^y>'J3iK(cS#^^$tL'5^P^T^ 

, Ti^;vmt\^X^ LCPUFA-PLS5f5(DLCPUFAi. ?^iytJ3gffiS5feOjJgJ3*^i:z)S 

[0091] ±.mim^mt\^x-m.mk^m^^hi^^TG\t^ ^^^^^ltlcpufa^-^a. 



' ' .. . 
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-r^TG^t^LCPUFAliS^ffi V ^-5^, LCPUFA-PL^^^KJ{cS^J|X^iir^w^;6S 

FA-PL^mVt(DLCPVFAE^mi^^M^'^fdM}^^mf^^ti!)^r*^^o 

[0094] <Ji^®m^«^COJife^> 

_hSS'^VJ3§®^M<^^i|K^b-CfflV^-5^^Jt»t<^LCPUFAJiiKi:UT(i. ^{cpg^^ 

tb^^<^>-e{*^.ev^^s, hyi^y-tyK. i^iJ^y-tyK. ^yi5^'y-feyK\ m^m. mmmr/]^ 

=i^/vrc:;^7^/v^:^^tf :5::i;5^-et^o "^/c. LCPUFAIgKo^^g^irb-C-^^ 

tl.5LCPUFAiUT « . tu IE < y V J3i R > O 0^ b/c#LCPU 

FA^mif^^ti^X-^^o ^J:^. ±IB<^=t5(;i. LCPUFAJIi®^bT{*. |gJte^^(^ 
h(D^B\'^^^t7!)^X^^(DX. ^^(DLCP\JFA^(D-h<D^LCP\JFASBMt\^Xm 

[0095] ^fc. ^^-r^X^iZi^ LCPUFAiiS^LTi*. *^0Jic:;i-;5^^M5t;^&^O?teJigJ4 

m^ti^hVii^})±v\'^^<Dmm\a-t. «^Mm,^u-rLCPUFA^s^w$n-cv^^„ ^ 

(D/ci6. LCPUFA^ffilgirLT^f iitJiffi V N^ri:;55-etr;5„ 
[0096] CICIT?. ±S5LCPUFAJ3IK(C^b^tt^^J3gJK^^ c&ist)^LCPUFA(^f ij-g^fi. # 

fctL{^J:!9^^L<. 27mfl:%i^A±-efctL{i$eji^^^bV^o LCPUFAirbTT^^ 

(AA) ;6S-i-*tLTV ^S^-^fi. LCPUFAJig®(v:-g-ttb5^JiiJte^4' 
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[0098] ^fc. LcpuFA-PLt4. if.m-tm^'^xm. ^f^^x'<&.m.mm<. -^tz-^si^m^ 
[0102] <fi^'M.m.^'m(Dm^-^m> 
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[0105] ±mm^(ommz-Di^xi-imzmM^f\^h<DXi-t^i:<. 



[0106] ;2|s:^§g{;id^d^'5Jii^mfife^i-*5V^-C(i, ^M^5>T'fc^LCPUFA-PLi:LCPU 

FAmnti-iBM(Dm^xm^^-r^zt^^x^^o i^tz^^^x^ -LCPUFAmwo^m}^ 



« ■ 
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[0107] ^fc. ±m^m^^(Dmm^mm'r^tiibi^. :^^m iz.:fy^7!}^:5mmM 



^(DM^i^l^M^ti^^BWtl^Xi-i, LCPUFA-PL, non-LCPUFA-PL. L 
CP\JFMBW(^intlXhoXhX\^ \ 

LrX\^^^<DX\ mMm::V>m9.^(Di>(Dti.xmm-t^^t7b^X^^o 

[0109] (m)^mM<Dmm 

m i^7!)^:^^^vi^mM^tiitmwm.^^^. LCPUFA-PL^M^^-r^fd^ex^^am 
j^!!s^tvxm\^^^mmmifhti^o^mmM^(DmmMMtfj:^±mitmz.m^ 

n-iat. mMW}!i^^mm.mim^^mif?>:Lti)^x%^o ^mm.^mtt'(DXo^i:Mx 
[Olio] :^mmii:i^^t^^ikffai-i. :^mmii^^^7!)^^v>mwt.fMmwm.^m^^mvx\^ 



mmi^f^^\:^x^j^^(Dmm^j::>j&^um-r^:it^^x^^o 
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^^mi-i±xmmir^:Lt:^^-^mxh^o 
[0112] :^mm<Dmmi^^\^^xit. ±m\^fcMM:^m^x^nhth^v>mm^m^^^^t 

m'^Mthxii. ^m^isx^isbt'T^mii^m^xh'orc.tK :i(Dx^fm^M\-i^^ 

m(Dmfi^^0^fhX\,^fj:\,\ rtvtZl^LT. :^mMiZ.Xthi-£, LCPUFA-PL^^ 

@ mi^!t^cx<:i^^(D^m^mm-ttntx\^\ 

[0115] [^iSfll] 
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[0116] imm(Dmm] 

m^^^:^l%. ^^jVzx—:a2%. i^MMQi. 1%. a$P7X-efeO. pH6. 3^bfCo 
[0117] IIIC<^J@i^^C{*, itii&C-aM-Ji&C-b^;!jnx.> pH6. liLTl^Mb/Co i#iffeC-a 

;'CS:i|^336kg. KH PO 16. 8kg, MgCI -GH O 2. 8kg, CaCl •2H O 2. 8 

2 4 2 2 2 2 

kg, i<3Lm 56kg^7Kt^;!jP^TiS#L, 4500Ltb:^c_h-e, 121°C, 20:$>O^#T* 
^^mu-ri^MbfCo ItifeC-bfi, -^TKiJ'Vvs— ;p^ii2kg^7Ktc;!]Bx.T^#b, looo 

[01 18] ^M0#:*5j;tJ«J|jiJ3tM^o^5t^J2— ^fc;^i@if^lD^i, ^<^m^;6S^/V3 

•— 8%, icS^l. 5%, ^f^S^ftO. 1%, KH PO 0. 3%, Na SO 0. 1%, Ca 

2 4 2 4 

CI •2H O 0. 05%, MgCl 'dH O 0. 05%, a§l57K-efe«9, pH6. 3tbfCo 

2 2 2 2 ^ o 

[0119] C^it«<^*3j;t;?J3jJig^#:oM5t^[|l] 

(Mortierella alpina)CBS754. 68^ffiV^fCo ^<Z)CBS754. 68CDi^#^;^^, gi^ 
J^A^il^ffib, ^^figmiOOrpm, ?a^28'CCD^#t^Tait^(m-^P^)^^M 

u, 3 0 P^J^^bfco ^^tc:, 30Loa^iifeB^50L^il^^#i§^;|f P^-ei^^b, CI 

tb(;iTO^^^(B-^pg)^^abT, i^«illlfe^200rpni, ?a^28'C, Ml^ffilS 
OkPa(7)^#(;iT, S±^*(||-^P^)^liMU 2 B Pellt^bfCo 

[0120] ^(e:, ^^lOkL<7>ig^#l::|?]^Jt*|^ft{^-a-:b'^^c56OOLc^;i^i0JfeC^ti:)2i 

^, Sitai^(m-^PW)^^«bT, )a^26'C, ia^449NmVhr, |^iE200kP 

J4&»^jil:=fTo/Co C10t^itii»lx.6ibT(4, '^ttl454kg(^-g-7Ki5^/l-3— ^Sr 
6lHllvi5>}tTi5S;!}Pbfc:o -<^=t5 f-bT;^i^^^306R#rBlli^bfCo 

[0121] wai^T^, 120°C, 20:9-<^^#-r'Mbfc^, iSgc^^^iK^-eSM^^lHi 

jRL, ^^s«#:^figij3^M^^^mT*7K^-^aiwt%*T'^^L, m.wmw--k 
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[0123] ±tB(D2lHl g M^ft:A-2{;i>y-bTt>5— 

[0125] [^)ttM#:*5j:U^Mim#:<OMat^J2] 

TT^=3rH"^^^^^i'S7(5: t>t0^/Vx^^^^ • >J?y-t?:77^ (Mortierella 
polycephala)IF06335^teMU ia^26'C ai^*lwm. MW^^WcSOOTprnX 

[01.26] z.(o^mm^40siz^^'^i^i20mL^M:t. nuxsmmm-^-^^i^mwvfc^^. 

[0127] _btB---^1^V^^{±J^i|-eIH]liXbfc^^i^^^Si-*5V^T^*. tttti^ti/fcJUSc^fSi: 
[0128] C^^^mf^*3it/^Mm#:<^M3t^!l3] 
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^ '=^"01^:^^ (Mortierella elongata) SAM1860 (:/^^^h^,^(C^<5< 

[0130] m^'mw-^^xj^mimw(Dmm.m4'\ 

mn^mmtX.X, ^-K^^^|lt-S^t*tm^/^^^^l-^-T/l-t°-^ (MortiereUa 
alpina) SAM2086 (7^i5^-<;^h^|l3}C^'^XIl^^fe#-^FERMBP-15766) ^ 

[0132] [^;!tffi#:*5j;-a?|JiJiM#^0$^at^i|5] 

^i^y;^ (Echinosporangium transversalis) ATCC16960^te®Ufci^;l:^1-(i||M'^[)2 

[0134] [|^MM#:*5iTJ^«®^O^atf!j6] 

M. polycephala)lF06335(D^;!tll#:^#fCo *fc. ^^t®^*^20g, liVi^^^^"^ 
(M. polycephala) IF06335CDJJ5^||®^F^#fCo 

[0136] C^^^#::feJ;«jBi®#:(^MiitM7] 

x^y^— i^y;5!> (E. transversalis)ATCC16960(^^j!^M#:^#fCo -^fz.. ^j^WiW^2 

og. ;(jn;t^^=¥'y->'(^s^^prtvt>60niL^uyti^AiJi^{i , W^m2tmmz.L.x. j 

j^Tjf^^'i^l^-iN- h7>';^^'^— 1^i;;^(E. transversalis)ATCC16960OJlJiJ3|^'($:G^# 



wo 2005/083101 



29 



PCT/JP2005/003344 



[0137] 



[0138] 













y>.^-y-> : x$ y — Jl/ = 


6 : 


0 






a 


^^t-it^ : x^y— ;u = 


4 : 


1 






b 


: x$y — 


4 : 


2 


•* 




c 


^ + : x$r y — ;i.= 


3 : 


3 






d 


: x^f y — 


2 : 


4 








^=sp+h> : x^i y — ;u= 


1 : 


4 


x$ y — 




i 


: x$ y — JU = 


0 : 


6 


-i7 □ □ 7f^;i.AX;< ^ y — 






>7 p Q 7t>ju A : y y — 


;i' = 


2 : 1 



[0139] \^f\,(Dm'k%,^mmmM^^^%.^-^xm). ^wmm^^^^^-f^^txcxy) . i 

TLC) >yi/y-feyK(TG)*3J:OT^J3gK(PL) {ii^HUfCo 

C^2] 
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t Lxcomn 


L C P U F A^^ig 
(%) 


P L 


T G 


A A 


D G L A 








0. 0 


3 5. 


0 










ma 


20. 0 


4 0. 


0 


4 3.0 


2. 6 


// 




b 


24. 4 


4 0. 


4 


43. 7 


2. 5 


// 




c 


24. 1 


4 3. 


4 


4 2. 5 


2. 5 


it 




d 


1 9. 9 


45. 


2 


42. 7 


2. 6 


U 






1 6. 4 


4 1 . 


S 


42. 5 


2. 6 








1 6. 3 

• 


4 2- 


0 


4 1, 7 


2. 6 


-i? □ P 7fs/UA/> ^ / — 






ft 

24. 9 1 


66. 


1 


40. 4 


2. 5 



[0140] ^mmt\.x-^^'^><D^^m\^^fcm^ia-iV'^mM7!)mm^ti^i:7t)^fz.7!)^. 

m.(OAQ%)^±.-h^T'y^Y>m. (AA) ^i?*^y -yy ^'>'^ (DGLA) ^OLCPUF 
[0141] C^i&^!l2 :M®#:A-1— A-4;6^f>OT7=¥K^^^^y^J5IM<^*4l±J] 



' • .. . 
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i 




(mg) 


LP U F A<D-Slj-& 
(%) 


L C P U F A 

( m g ) 


A A 


DGLA 


tf 


A A 


DGLA 




A- 1 


PL 1 22. 4 


42. 5 


2. 5 


4 5.0 


9.5 2 


0. 5 6 


1 0. 1 


TG 1 98. 3 


42. 0 


2. 5 


44. 5 


4 1.3 


2. 46 


4 3. 8 


A-2 


PL 


23. 0 


42. 5 


2. 6 


45. 1 


9. 78 




0. 6 0 


1 0. 4 


TG 


46. 2 


42. 0 


2. 5 


4 4. 5 


1 9, 4 


1.16 


20. 6 


A-3 


PL 


2 3, 0 


4 2.5 


2. 6 


4 5. 1 


9.7 8 


0. 6 0 


1 0. 4 


TG 


26. 8 


41. 8 


2. 5 


44. 3 


11.2 


0. 6 7 


11.9 


A-4 


PL 


22. 8 


42. 4 


2. 6 


4.5. 0 


9.6 7 


0, 5 9 : 1 Q. 3 


TG 


1 9. 7 


40. 9 


2. 5 


43. 4 


8. 06 


0. 4 9 1 8. 5 5 



[0142] ^fc. m.mnw-A-2ib^hmm\^fcm>'mMm^^. 4x:x-if^T±h:yizmmu r 

XXfDGLA<Dm^i^. ^n^tl43. 4%^XXJ^2. 6%T'feofc„ 









LCPU FAOl 


(%) 






A A 


I 
1 


DGLA 


p 


c 


5 8-9 


5 3.7 




3. 1 


p 


E ■ 


2 5. 1 

i 


3 3.9 




1.7 


p 


S 


' 3. 1 


2 3.5 




1. 4 


p 


I 


5. 4 


2 2.2 




3. 3 


G 


L 


7, 5 


1 S. 3 




1 . 4 



[0144] C^ig^!l3:^J3imM-^E/5^bOPUFA^^^i-^y>'J3gKC0tftffi] 
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1 


(nng) 


LC PU FA®SJ-& (%) 


^a> L C P U F 

\ A (mg) 






A A 


DGLA 

f 


M 


] LCPUFA 


B 


P L j 20. 0 


20. 2 


2. 3 . 


0. 0 


2 2. 5 


4 . 5 0 


T Q 1 50. 2 


9. 6 


1, 9 


0. o 


11.5 


5 . 7 7 


i C 

i 


PL : 2 2. 2 

t 


0. 3 


45. 6 


0. 0 


45, 9 


10. 2 


T G 1 4 3. O 


0. 0 


35. 7 


0. 0 

i 


3 6.7 


15.4 


D 


P L 


22. 3 


0. 0 


0. 0 


31. 1 


3 1.1 


6 . 9 4 


T Q 


42. 0 


0. 0 


0. 0 


25, 8 


2 5.8 


1.0. 8 


E 


P L 


21. 5 


34. 7 


3. 1 


0. 0 


37. 8 


8.13 


T <3 


4 2. 5 j 2 0. 0 


2. 5 


0. 0 


2 2. 5 


9 . 5 6 



[0145] Cllit^fj4:*tj^LfcLCPUFA-PL(DM3t] 

[0146] nhtifcuv>mnm^^. 4°cx}f^T±h>izmmL-. T±h'^^m^^^mi\^^ 
y:/(ps) . 4^;^:7^^v?/^^yi/h~y^(Pi) ^ mmmicw i^^mu }\mm<D^'^ 
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1 ^'mir^<riU^^mmL^(j> j 

j L C P U F AOilJ^ (%) 




A A 


D G L A 


P c 


5 6. 2 


30. 0 


3. 1 


P E 


2 8.5 


15.8 


2. 2 


P S 


10.2 


1 5. 6 


1. 1 


P I 


4. 4 


11.6 


1.9 j 


G L 


0. 7 


8. 5 


1, 3 



[0148] [^7] 





' SSWs (%) 


L C P U F A<7)ili^ (%) 


A A 


D G L A 


P c 


6 O. 2 


1 7 . 9 


2. 1 


P E 


2 3. 1 


1 0. O 


1 . 7 


1 P S 


12.2 


8. 8 


1. 0 


i p I 


3- 2 


9. 5 


0. 9 


G L 


1. 3 


8. 5 


1 . 1 



[0149] C^JSf !I5 : LCPUFA-^^y ^J3g«^ifi^Lfci;:t/7°-ir/KDPM] 

if (fr ffl if 7^ V%hM) p^attffl ^^'y -fey > (?E3Eti:M) ^^fi*Jt 100 : 3 
5^/i-5i5{-;^-^LT7K^;!JDx.. 50-60°C(^?a^g$Qia-C^^$ii:. 3^i^2000cpO 

'l'l±^)t^m*Jt 100:0. OSir/.eSJz^t^^'S^U. F^^^l^liS^LfCo 
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[0151] ^fc. mmm2x-mmw-A-2Tb^h'Shtitcm:ymMm'$^. ^^^-^m^hiikmi^ti 



[0152] wtl/bort^^i?l*;^c^*2^^v^T. nmcx^^^'^/i'}^mtsxrjm,i^^n\^\ i 
[0153] immme LCFUFA-^^]}^^mM^w.^\.fc^n(DmM'} 

[0154] y^Ky— ^5^ii(^^tt'oy/Ky— -^o^i?li^#f^^ij5o— loonm-e^ofco T^mw 

m^^mi.tcm^nhtb^m'^'^m^hPL^^m't^^t izx'o. lcpufa-pl^ 
:.tii)^-^mm^n^mM-^Wi^m±\^x^m^%m-t^^bi)^x^^o 



wo 2005/083101 35 PCT/JP2005/003344 

micLcpiJFA-PL.^m:^-r^^t7!>>-^micfj:^rc:nxfj:<. muMi^ty^ mmm 
[0159] ifd. :^^m \^xK)mm.-^fi^T^mmt. mk(Di.cp\j¥Amn^m^tuiMn 

^mxm^m^& m:d^^'^i^ftLCPUFA-PL^w^-r^^tf)^xt^t\ ^5 

[0161] ^±<DX^iC, ^^a^(Cj;i9LCPUFA-PL^^*6^d^0^^6^(C 



« • 



wo 2005/083101 36 PCT/JP2005/003344 

[1] ^mm^^ma^^mm (lcpufa) ^m^^mt\^x^muw^±m.-t^mM 
±mM^iii^mnti.x. -LCPUFA^m}j^mmtvx^t^v>'mM (lcpufa-p 

[3] ±mBW^MMt\^X^ =^jVy-^:x.\/y (MortiereUa) Wk. ^=-'f>(^-^J^ ( 

Conidiobolus)Ms :7^^!J^A(Pythium)Mx :7^h:7h^(Phytophthora)JS^ ^^^ixpn. 
^A(Penicillium)MN :^'7K^/K!Jjt^A(Cladosporium)MN i^='^/W'(Mucor)MN ^ 
if y:x— A(Fusarium)M> T;^^/l^=¥/^;=^ (Aspergillus) Kh/l^^CRhodotorula 
)Ms ^>'h^:7h^(Entomophthora)MN ■^=^y^^7>'v^lJ7 A (Echinosporangium) M 
. ^3J;t;«-^^:/13l^^/:^T (Saprolegnia) JR^^^>ig^$tt'5^^>>'.fc<i:^JlS;6S^V^fe,tbSr 

[5] ±sd.'^/^^=^l^vMM(^Mi>^'=E:/Uy'^=i:.U=7 ' T/V^d-f- (MortiereUa alpina) X^^ 

[6] _hEPLttttlxmTr(i. J::tBM^i$:;ii^fePL^ttl±li-^fci^)(D^ftttiJ^^LT. J3g 

=3— /V'i:<7:>jiS-^^j^. ^fc{i. ^Nn<>'V'fb;^'fb7K^<i:T/i'=-/u^(^M-a-^IS^;6S^v> 
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[8] ±tBttm?^^L-c. -^^1^-^. p^iS^y-^v. -^^K^iJ^y— -fyT'ctt" 

[11] ±ia?ftJ3g**fflX5S-e}i. ;tJDJ£lcj;5/Ei^**titi. ui^^Vi^^i^X^mm. *3=ttl«tt 

^ro-^, K='i^^^^57rn>'^> K^1^^^1^^>^> 7"h7='1^v^^>^. T^h^^ii^h 

y^>^, 7"h7=3f■7"^7^:/^^ *5j:t;?7"h7='-y---=3rf-^ 
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■^mM^^maB^Bm (lcpufa) ^«^g^^bi:^tf y^i§K(LCPUFA- 

PDT^boTx 

>'^^^^tixm. t^-^s LCPUFAt\.x<>fj:<thT7^}^^:ymt^^i^tiX\f^^tt 

±x(D:^^:^y'r^i^/^=iv:y(Dmi^mmt\^x^^ti^mmmm'pi^idn^T9^^^ 
mtvx-^i^ti^mwm^K^iir^rv^}i^>m(D^^m7b^2omA%i^±xh^ 

^^(C, ±iBLCPUFA-PLtUT, {}^fJ:<fhi^^'^-y-Vyi^l^m^^I^CPUFAt 

VX^^tiX\^^^yis:^^Ti^i^/i^=^V>7b^^^tiX\^^^tt-hi^. 
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[25] JbfeLCPUFA-PL^LT. {i^^j:<thi^7^^- y -yy lx>'®?;iiSLCPUFA^ 

-y-]}yu>m(D^^m^nmM%i^±xh^^t^wmt-t^m^<Dmm23^f:i 

'^^PL^*i±SXaT-#btt/cLCPUFA-PL^tfPL^. LCPUFA^«^M^i 

L-x^t^mm^m^mm^'^xv^mMmm^mm^-r^mmmmjiu^^ts^t^ 

mmmmW:tLxm^^^:zt^wwi.tir^m^(Dmm26icw.m.(DmMM.^^(Dm: 
[28] ^aJ3g^4tiixa^-*5{t^^ftli(^ttttl»^^^^Ji-5^t^c:j;^). PLmmnm^x. lc 

puFA-PL^±fa?^j|^liS{;i^^$^fcJ!i®m^i^^br|*mi-5wt^#^ 

[29] m^<7)mm2Q. 27^fci-i28i,zmm<Dmwm0.m(Dmi^::^m'^x^m^^ti. 

^ce< ^t)LCPUFA-PL*5 J; m.CPUFA^«^S^ ibT^ tf ^^iftiigM^^ti' r 

hh^t^w^t'r^m^(DmM29{z.mm.(Dm'Ku^^o 

[32] ^am^#Ji:LTffiv^b;n.S:ii:^#^t1-^fi*(D|5ia29. 30^fc«31(CtB«c 
[33] ;^7:/-fe/l-^*fc{t^^J^{c;^JPX^t^TV^-5ci:^#^^i-Sff^^^$g|129^.^v^L3 
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[36] mmm^^^ax-h^zt^wmtir^m^(Dmm34^tim5Kmm.(Dikffao 
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Tliis inteniaiional search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because tliey relate to subject matter not required to be searched by tliis Authority, namely: 



^- I I Claims Nos.: 

because they relate to parts of the international application that do not comply witli die prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 
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Clamis Nos.: 

because they are dependent claims and are not drafted in accordance witli the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 
This International Searching Authority found multiple inventions in this international apphcation, as follows: 

The requirement of unity of invention in international application (PCT Rule 
13.1) shall be fulfilled only when there is a technical relationship among 
claimed inventions involving one or more of the same or corresponding special 
technical features. The expression ''special technical features'' shall mean 
those technical features that define a contribution which each of the claimed 
inventions, considered as a whole, makes over the prior art (PCT Rule 13.2) . 
The determination of the requirement of unity of invention shall be made without 
regard to whether the inventions are claimed in separate claims or as 
alternatives within a single claim (PCT Rule 13.3) . 
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According to claims, the matter common to the inventions as set forth 
in claims 1 to 22 and 2 6 to 3 0 resides in ''a process for producing a 
phospholipid containing a long chain polyunsaturated fatty acid (LCPUFA) 
as a constituent thereof (i.e., LCPUFA-PL) from microbial cells, which 
comprises extracting the LCPUFA-PL from defatted cells of the 
microorganism as described above", while the matter common to the 
inventions as set forth in claims 23 to 25 resides in ^'an LCPUFA-PL having 
a specific constituent and a specific content of the same''. That is, 
the matter common to the inventions as set forth in claims 1 to 30 resides 
in '"LCPUFA-PL". However, an LCPUFA-PL was publicly known at the filing 
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Par. Nos. 0035] to [0047]) . Thus, the "LCPUFA-PL" which is the matter 
common to the inventions as set forth in claims 1 to 3 0 cannot be considered 
as '"a special technical feature" in the meaning within PCT Rule 13.2. 

Such being the case, the claims have the following two groups of 
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(1) The inventions as set forth in claims lto 22, 26 to 30 and 31 
to 36 (the parts relating to claim 1) . 

(2) The inventions as set forth in claims 23 to 25 and 31 to 3 6 (the 
parts relating to claim 23) , 
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